Heart rate variability (HRV) is the simplest and most widely performed measure of cardiac autonomic function.Decreased HRV implicates an increased risk of arrhythmic events and an increased mortality. HRV is influenced by genetic, many environmental andbehavioral factors.The present study was an attempt to investigate the difference in the HRV between the people of same origin but born and brought up in a different social, environmental and cultural set up i.e. between the young Indian females and young Non-resident Indian (NRI) females.HRV of Sixteen Indian femalesstudents of mean age 18.41±0.5and seventeen NRI females students of mean age 18.63±0.5 were analyzed using HRV software.HRV was analyzed both by time domain and frequency domain methods during normal breathing.We observed that there was no statistical significant difference in the heart rate variability of Indians and NRIs. But the values of all the variables of time domain method and HF power andHFnu by frequency domain method during normal breathing were higher in Indians, which shows that probably Indians have a better parasympathetic tone compared to NRIs but it did not reach statistical significance level because of smaller sample size.
INTRODUCTION:
Cardiovascular disease (CVD) is common in general population, previously considered affecting the majority of adults past the age of 60 years, now proved to be shown to be occurring in the younger age group. The ANS is the primary system for regulating heart rate in normal persons. Rhythmic fluctuations in the frequency of impulse conduction along the vagus nerves are modulated by the rate and depth of breathing. Heart rate variability (HRV) is a non-invasive electrocardiographic marker, reflecting the effects of the autonomic system on the sinus node of the heart 1 .Cardiac autonomic modulation is the main regulator of HRV. Therefore, HRV can be considered as an indirect indicator of quality and quantity of autonomic nervous system function, including the components under vagal and sympathetic modulation. However, HRV can also be considered to reflect the effect of the renninangiotensin system and thermoregulation on cardiovascular control 2 .HRV has become a popular non-invasive research tool in cardiology. Recent studies have shown that decreased fluctuation of R-R intervals is not noise, but implicates an increased risk of arrhythmic events and an increased mortality rate in patients with a previous myocardial infarction 3 . Genetic factors play a role in many cardiovascular diseases; conditions that increase risk for cardiovascular disease, such as diabetes and the metabolic syndrome, also have a geneticcomponent 4 .HRV is also, to a large extent, genetically determined 5, 6 . In addition to the influences of genes, many environmental and behavioral factors like exercise, smoking, consumption of certain beverages some biological factors, such as body build and obesity, affect HRV. Physical activity or exercise training has been suggested to increase HRV 7, 8 , but opposite findings have also beenreported 9 . Smoking, including environmental tobacco smoke, seems to acutely decrease HRV 10 , coffee consumption increases HR and blood pressure, even in habitual users 11 .In contrast studies have also shown that coffee ingestion is associated with an increase in parasympathetic autonomic function 12 . Acute and habitual intake of alcohol affects the cardiac autonomic functions, including the sympathetic and parasympathetic activities and increases the heart rate by reducing the parasympathetic activities 13 . A decrease in parasympathetic mediated heart rate variability is seen in obesity 14 . The present study was an attempt to investigate the difference in the heart rate variability between the people of same racial origin but born and brought up in a different social, environmental and cultural set up. Thus we aimed to investigate the difference in the heart rate variability between the young Indian females and young non-resident Indian females (NRI).
MATERIALS AND METHODS
This study was conducted in the Kasturba Medical College, Center for basic science, Bejai, Mangalore. Sixteen normal healthy Indian female students and seventeen normal healthy Non Resident Indian (NRI) female students of I MBBS and BDS course who volunteered were included in the study.
Inculcation criteria:
Indian female volunteers: Normal healthy females between the age group of 18-19 years. NRI female volunteers: Normal healthy females between the age of 18-19 years racially an Indian but born and brought up in foreign country. An informed consent was taken from all the subjects.
Exclusion criteria:
Without any past history and family history of diabetes mellitus, hypertension, asthma, and smoking or of any morbid state which can affect the autonomic response. The examination of the subjects was carried out in the evening after two hours (3.30-4.00PM) of lunch at calm and quiet air conditioned room. A detailed history was taken. General physical examination including height, body weight, waist hip ratio blood pressure, pulse rate, respiratory rate and complete systemic examination was done. Subjects were screened to exclude any morbid state which can influence the autonomic response. Autonomic activity was assessed by recording the ECG and measuring the R-R intervals and calculating the HRV using software which quantifies autonomic drive to the myocardium. ECG was recorded from limb lead II from all the subjects by using a BPL ECG machine and the analogue output from the machine was digitized by A/D converter from National Instruments, Bangalore. HRV was analyzed using the "HRV soft 1.1 Version" software package (built using the LabView software from Texas Instruments, USA) provided by All India Institute of Medical Science (AIIMS) New Delhi. ECG was recorded from all the subjects in a supine position, fully relaxed and breathing normally for a period of five minutes which gives the "Short term HRV". ECG recording are done during the follicular phase of menstrual cycle in all the subjects to avoid the cyclical variation in the HRV. HRV was analyzed both by time domain and frequency domain methods during normal breathing.
In time domain analysis, mean value of R-R interval; SDNN -standard deviation of R-R intervals; RMSSD -root of mean of squared successive R-R interval differences; NN50 -number of R-R interval differences equal or more than 50 milliseconds; pNN50 -percentage of NN50 were analyzed. In the frequency domain analysis, the R-R series were transformed to the frequency domain and spectral power was determined, in accordance with the Task Force of the European Society of Cardiology and the North American Society of Pacing Electrophysiology 2 , as very low frequency power (VLF; 0.01-0.04 Hz), low frequency power (LF; 0.04-0.15 Hz) and high frequency power (HF; 0.15-0.5 Hz). In addition we calculated total power, ratio between LF and HFas it provides information regarding relative vagal or sympathetic predominance 15 , LFnu -low frequency in normalized units; HFnu -high frequency in normalized units.
Statistics:
All data were expressed as mean ± SD. Statistical analysis was done using Students unpaired t test. A two tailed P value less than 0.05 was considered significant (P<0.05).
RESULTS:
The demographic characteristics of the subjects are given in (Table-1) . Comparison between the Indian and NRI subjects for various parameters using student unpaired t test showed that the two study groups were well balanced and individuals in both groups did not differ significantly in age, weight, body mass index, waist /hip ratio and blood pressure values. Analysis of HRV by time domain method during normal breathing showed no significant change in any of the variables between Indians and NRIs. Although there was a trend showing an increase in mean R-R interval, SDNN, RMSSD, NN50, and pNN50 in Indians compared to NRIs (Table-2 ). In the frequency domain analysis during normal breathing there was a trend showing an increase in parasympathetic nervous system activity in Indians compared to NRIs as reflected in an increase inHF and HF nu values. The parameters which show the sympathetic nervous system activity LF and LF nu was higher in NRIs compared to Indians. But the difference in any of the variables of frequency domain between Indians and NRIs showed no statistical significant change during normal breathing (Table-3) . The parameters: R-R intervals, SDNN, RMSSD were measured in milliseconds. Mean R-R -mean value of R-R interval; SDNN -standard deviation of R-R intervals; RMSSD -root of mean of squared successive R-R interval differences; NN50 -number of R-R interval differences equal or more than 50 milliseconds; pNN50 -percentage of NN50 NS-Non significant Abbreviations: TP-total power of entire frequency spectrum of heart rate variability; VLF-power of very low frequency band; LFpower of low frequency band; HF-power of high frequency band; LF: HF ratio-ratio between LF and HF; LFnu -low frequency in normalized units; HFnu-high frequency in normalized units. NS-Non significant
DISCUSSION:
Heart rate Variability is the simplest and most widely performed measure of autonomic function. This test produces a sensitive specific and reproducible indirect measure of autonomic activity on cardiac function In our study the demographic characteristics of the Indians and NRI subjects are well balanced and individuals in both groups did not differ significantly in age 16 ,weight, body mass index, waist /hip ratio 13, 14 and blood pressure 17 values because all these factors known to affect the HRV. In present study analysis of HRV by time domain method during normal breathing there was no statistical significant difference in any of the variables between Indians and NRIs. But values of all the variables of time domain method, mean R-R interval, SDNN, RMSSD, NN50, and pNN50 was higher in Indians compared to NRIs. Previous studies have shown that the pNN50 and RMMSD are strongly influenced by rapid changes in heart rate and primarily reflect parasympathetic tone 18 .Even though all the variables of time domain method were higher in Indians, in particular both pNN50 and RMMSD values were higher in Indians both during normal and deep breathing shows that probably Indians have a better parasympathetic tone compared to NRIs but it did not reach statistical significance level. Under the frequency domain analysis, it is now known that among the prominent frequency bands in HRV frequency spectra, high frequency (HF) component is attributed to parasympathetic influences on the heart and low frequency(LF) component is due to both parasympathetic nervous system (PNS) and Sympathetic nervous system (SNS) activity ,LF power in absolute units of power quantifies baro reflex-mediated modulation of RR intervals in the 0.04-0.15 Hz range. Changes in sympathetic as well as vagal nerve traffic to the heart are thought to contribute to LF power 2, 19 Totalpower, calculated as the sum of LF and HF powers is also an index of overall HRV 19 .In our study, we did not get 20, 21 . Many studies were done to show the ethnic differences in HRV. The study by Liao D et al., 22 the ethnic differences in correlations between age and HRV indices in African Americans and Caucasians had also been documented where young African Americans manifested a pattern of response that was similar to older Caucasian Americans exhibiting signs of premature aging in their autonomic nervous system. Racial differences with blacks having a lower sympathetic drive than age matched whites were also documented 23 . Results from independent studies of Asian 24, 25 or Caucasian children 26 suggest there may be racial differences in time and frequency domains of HRV, with Asian children living in Asia displaying a lower HRV than Caucasian children living in western societies. The study by Sinnreich et al., 27 assessed the role of genetic and environmental factors of time domain and frequency domain HRV indices and found evidence for possible involvement of a recessive major gene in the inheritance of the root mean square of successive differences in RR intervals (RMSSD), which is predominantly vagally mediated. A putative major gene explains 28%-34% of the adjusted inter-individual variability. The SD, determined by a mixture of mechanisms, is influenced by environmental and polygenic effects, but not by a major gene. The findings regarding the heritability of the frequency domain indices were not conclusive. However, the involvement of genetic factors was not rejected. Thus in the literature search we have found lot of studies that assessed role of genetic and environmental factors and ethnic differences in HRV. The present study was an attempt to investigate the difference in the heart rate variability between the people of same origin but born and brought up in a different social, environmental and cultural set up. In conclusion, in our study we observed that there was no statistical significant difference in the heart rate variability of Indians and NRIs. But the values of all the variables of time domain method and HF power and HFnu by frequency domain method both during normal breathing and deep breathing were higher in Indians, which shows that probably Indians have a better parasympathetic tone compared to NRIs but it did not reach statistical significance level because of smaller sample size.
